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In this paper, Er3+-doped superfluorescent fiber sources (Er-SFS) are 
investigated to provide the optical signals for applications in many fields, such as 
optical communications, optical passive devices test, optical fiber grating sensor, 
optical fiber gyro. Compared the one-stage with two-stage configurations, we 
analysis theoretically and experimentally a few significant parameters effect on 
the characteristics of Er-SFS. Numerical simulations are performed to obtain the 
performance of double-pass backward and cascade double-pass backward 
C-band configurations, respectively. Moreover, we also simulate numerically and 
obtain the performance of double-pass forward and cascade double-pass 
forward L-band configurations, respectively. In experimentally, cascade 
double-pass forward L-band Er-SFS is mainly investigated. Compared the 
experimental with theoretical results, a good agreement is demonstrated. Our 
researches in this paper will be useful for design and analysis of Er-SFS in 
practice.  
 In chapter 1, the simple historical review, those present bottlenecks and 
potential development for optical communications are given. The research 
background and application features of SFS are introduced in details. In chapter 
2, the fundamental principles for generating superfluorescence in optical fiber 
are illustrated. Moreover, the four kinds of basical configurations and a few of 
their derivative configurations for SFS are introduced. In chapter 3, using the 
numerical simulations, we compare the one-stage with two-stage double-pass 
backward low-dopant Er-SFS. The results show that advantagements between 
them embodied in their bandwidth, conversion efficiency and stability of central 
wavelength is unobvious. In chapter 4, comparing the one-stage with two-stage 
double-pass forward high-dopant Er-SFS, we numerically investigated their 
performance of bandwidth, central wavelength and output power. The results 
demonstrate that the two-stage configure is superior to that of one-stage, 














experiments are performed to verify our theoretical results. The experimental 
and numerical simulation results are in better agreement with each other. 
Chapter 6 is a conclusion about this thesis. 
This paper is mainly supported by a nature science program of Fujian 
province. The work of this thesis will have some significant advancement for 
excellently completing this program.  
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